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Description 

[Title of Invention] FEMALE-SIDE CONNECTOR 

[Technical Field] 

[0001] 

The present invention relates to a female-side connector for connecting infusion 

tubes. 

[Background Ait] 

[0002] 

Conventionally, as a connector for performing connection of a three-way stopcock 

and infusion tubes such as transfusion tubes, there has been known a tapered type 

connector having a lock mechanism (for example, refer to Patent Literature 1). A male-

side connector constituting the connector is equipped with a lock ring having a female 

screw, about a male luer. Further, a female-side connector is equipped with a female luer 

fitted to the male luer, and a male screw screwing with the female screw of the lock ring. 

[0003] 

The female-side connector and the male-side connector are coupled by screwing 

together the male screw and the female screw, while fitting the male luer and the female 

lure together, and the coupling is being locked thereby. Further, in a vicinity of an end 

portion of a screw ridge of the male screw, a latch portion by a resilient member is 

provided, so that, with respect to screwing together of the male screw and the female 

screw, the screwing together of fee male screw and the female screw is fixed by the screw 

ridge of the female screw of the lock ring running onto the latch portion. 

[Citation List] 

[Patent Literature] 

[0004] 

Patent Literature 1: Japanese Patent Application Laid-Open No. 2005-466 

[Summary of Invention] 
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[Technical Problem] 

[0005] 

However, according to the lock mechanism of the conventional connector 

explained above, the latch portion is flattened by the thread ridge when the thread ridge 

runs onto the latch portion, so that there is a fear that favorable fastening force may not be 

obtained, when the lock mechanism is made to function by connecting the connector again. 

[0006] 

An object of the present invention is, in view of such problems of the prior art, to 

provide a female-side connector constituting a lock mechanism in which favorable 

fastening force is obtained constantly. 

[Solution to Problem] 

[0007] 

In order to achieve the above-mentioned object, a female-side connector according 

to the present invention is a female-side connector of a connector connecting a first 

infusion tube and a second infusion tube, wherein; a male-side connector of the connector 

comprises a male-side coupling flow path which is connected at a base end side thereof to 

the first infusion tube, and which includes at a leading end side thereof a conical outer 

surface in which a diameter gradually decreases toward the leading end, and a male-side 

lock portion which is cylindrical and is held rotatably to an outer periphery of the conical 

outer surface, and which includes a female screw at an inner periphery surface; the female-

side connector comprises a female-side coupling flow path which is connected at a base 

end side thereof with the second infusion tube, and which includes at a leading-end side 

with a conical inner surface corresponding to the conical outer surface, and a female-side 

lock portion which includes a male screw corresponding to the female screw; and a central 

axis of a thread and a central axis of a root of the male screw intersects at a predetermined 

angle. 

[0008] 

In this configuration, since the central axis of the thread and the central axis of the 

root of the male screw intersects each other at a predetermined angle, there are portions 
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where a distance from the central axis of the thread to a bottom portion of the root on a 

plane including the central axis of the thread and the central axis of the root of the male 

screw is larger than a distance from the central axis of the thread to the bottom portion of 

the root on a plane which is perpendicular to the plane, and which includes the central axis 

of the thread. This portion contributes to reliably locking the coupling of the male-side 

connector and the female-side connector. 

[0009] 

That is, when coupling the male-side connector and the female-side connector in 

order to connect the first infusion tube and the second infusion tube, the conical outer 

surface of the male-side coupling flow path and the conical inner surface of the female-

side coupling flow path are fitted together, and the male screw of the female-side lock 

portion and the female screw of the male-side lock portion are screwed together. By 

doing so, the female-side coupling flow path and the male-side coupling flow path are 

combined, and the bottom portion of the root of the portion of the male screw in which the 

distance from the central axis of the thread to the bottom portion of the root is larger and 

an apex portion of the thread of the female screw press against each other, and the male 

screw and the female screw are fastened. By doing so, the male-side connector and the 

female-side connector are coupled, and the coupling is locked by the fastening of the male 

screw and the female screw. 

[0010] 

At this time, the fastening force of the male screw and the female screw is 

generated since the pressing between the apex portion of the thread of the female screw 

and the bottom portion of the root of the male screw is performed through a pressing 

surface of an appropriate size, so that a fastening force is not degraded even in the case 

where the coupling and locking of the male-side connector and the female-side connector 

are performed repeatedly. Therefore, according to the present invention, the coupling of 

the female-side connector and the male-side connector may be reliably locked, by a 

favorable fastening force constantly. 

[0011] 



-4-

In the present invention, a distance from the central axis of the root to a bottom 

portion of the root on a plane including the central axis of the thread and the central axis of 

the root of the male screw is larger than a distance from the central axis of the root to the 

bottom portion of the root on a plane which is perpendicular to the plane and which 

includes the central axis of the root 

[0012] 

By doing so, the portion in which the distance from the central axis of the thread in 

the direction perpendicular to the central axis of the thread to the bottom of the root on the 

plane including the central axis of the thread and the central axis of the root of the male 

screw is larger than the distance from the central axis of the thread to the bottom portion of 

the root on the plane which is perpendicular to the plane and which includes the central 

axis of the thread increases, so that it becomes possible to lock the coupling of the female-

side connector and the male-side connector with a more reliable and more favorable 

fastening force. 

[0013] 

In the present invention, it is preferable that a cross-section perpendicular to the 

central axis of the root of a tubular surface including the bottom portion of the root has a 

elliptical shape having a line of intersection between a plane including the central axis of 

the thread and the central axis of the root of as a long axis. By doing so, it becomes 

possible to smoothly increase a pressing force, upon pressing of the bottom portion of the 

root of the male screw and the apex portion of the thread of the female screw, and to 

smoothly perform fastening of the male screw and the female screw. 

[0014] 

In the present invention, in a predetermined range from a leading end of the male 

screw, the male screw may have a normal shape of the male screw in which the central 

axis of the thread and the central axis of the root of the male screw coincide. By doing so, 

upon coupling and locking the female-side connector and the male-side connector, it 

becomes possible to perform fitting of the female screw and the male screw smoothly. 

[0015] 
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In the present invention, the female-side connector may include a base portion 

having a supporting surface which supports the base end of the female-side lock portion, 

and the thread of the male screw may be coupled to the supporting surface at a portion of a 

base end portion of the male screw, which is a portion intersecting with a plane including 

the central axis of the root and the central axis of the thread, and a portion where the 

supporting surface and the central axis of the root makes an acute angle. 

[0016] 

By doing so, although stress tends to concentrate on the base end of the male screw 

of the female-side lock portion on the side making the acute angle, it becomes possible to 

increase a strength with respect to the applied stress, since the base end is combined to the 

supporting surface as the thread of the male screw. 

[0017] 

In the present invention, the female screw and the male screw may be double-

threaded screw. By doing so, it becomes possible to make the pressing between the apex 

portion of the thread of the female screw and the bottom portion of the root of the male 

screw generate at approximately symmetrical portions with respect to the central axis of 

the connector. By doing so, it becomes possible to perform coupling of the male-side 

connector and the female-side connector smoothly. 

[0018] 

In this case, the central axis of the root intersecting with the central axis of the 

thread of the male screw may be the central axis of the root of one of the two roots of the 

male screw, and the central axis of the other root may coincide with the central axis of the 

thread of the male screw. 

[0019] 

By doing so, it becomes possible to configure the male screw, so that the portion in 

which the distance to the bottom portion of the root is larger exists at two places in the 

vicinity of a starting portion and a terminating portion of the one of the root By doing so, 

it becomes possible to reliably fasten the male screw and the female screw, and to more 

reliably lock the coupling of the male-side connector and the female-side connector. 
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[Brief Description of Drawings] 

[0020] 

Fig. 1A is a plane view, Fig. IB is a front view, and Fig. 1C is a side view of a 

tapered-style female-side connector according to an embodiment of the present invention. 

Fig. 2 is a front view showing a state in which a tapered-style male-side connector 

is coupled to the female-side connector shown in Fig. 1. 

Fig. 3 A is an explanatory view for explaining a principal of coupling of a female-

side lock portion and a male-side lock portion in the female-side connector shown in Fig. 1, 

and Fig. 3B is an explanatory view for explaining the principal in a conventional female-

side coimectoi". 

Fig. 4 A is a front view and Fig. 4B is a side view of the tapered-style female-side 

connector according to another embodiment of the present invention. 

Fig. 5 is a view showing a cross-sectional shape of a tubular surface including a 

bottom portion of a root of a male screw portion in the female-side connector shown in Fig. 

1. 

[Description of Embodiments] 

[0021] 

Hereinafter, embodiments of the present invention will be explained with reference 

to the drawings. Fig. 1 is a trihedral figure of a female-side connector constituting a 

tapered-style connector according to one embodiment of the present invention. In the 

figure, 1A is a plane view, 1B is a front view, and 1C is a side view. Fig. 2 is a front 

view showing a state in which a male-side connector is coupled to the female-side 

connector of Fig. 1. 

[0022] 

As is shown in these figures, a connector 1 connecting an infusion tube 3 and an 

infusion tube 4 is equipped with a female-side connector 10 provided at an end portion of 

the infusion tube 3, and a male-side connector 20 provided at an end portion of the 

infusion tube 4. A part of the female-side connector 10 and a part of the male-side 

connector 20 constitute a lock mechanism 40 which fixes a connection of the connector 1. 
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[0023] 

The female-side connector 10 is equipped with a cylindrical base portion 19 which 

is fixed to the end portion of the infusion tube 3, a cylindrical female-side lock portion 41 

which is supported by the base portion 19 and which constitutes the lock mechanism 40, 

and a female-side coupling flow path 11, a base-end side of which is connected to the 

infusion tube 3, and a leading-end side of which is opened at a leading end surface of the 

female-side lock portion 41. An inner surface of the leading-end side of the female-side 

coupling flow path 11 is a tapered surface (conical inner surface) in which a diameter 

gradually increases towards the leading end. 

[0024] 

The female-side lock portion 41 is equipped with a male screw portion 12 

constituted from a trapezoidal thread provided to its outer wall. The male screw portion 

12 is equipped with a root 15 and a thread 16 constituting the trapezoidal thread. As is 

shown in Fig. IB and 1C, in a second range B which is a remainder of excluding a 

predetermined first range A from a leading end of the male screw portion 12, a central axis 

13 of the root 15 intersects a central axis 14 of the thread 16 at an intersection P, at a 

predetermined angle, for example 6.5°. The intersection P is positioned at an 

approximately center of the second range B. 

[0025] 

The male screw portion 12 has a normal male screw shape in which the central 

axis 14 of the thread 16 and the central axis 13 of the root 15 of the male screw portion 12 

coincide, in the above-mentioned first range A, for example in a range of 1/2 to 1 pitch of 

the screw thread. Further, in the first range A, the central axis of the female-side 

coupling flow path 11 coincides with the central axis 14. 

[0026] 

Further, in the above-mentioned second range B, there are portions where a 

distance x (Fig. IB) from the central axis 14 to a bottom portion of the root 15 on a plane 

PN (Fig. 1 A) including the central axis 14 and the central axis 13 is larger than a distance a 

(Fig. 1C) from the central axis 14 to the bottom portion of the root 15 in a plane which is 

perpendicular to the plane PN and which includes the central axis 14. The distance a 
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corresponds to a distance between a central axis of a male screw portion in a conventional 

female-side lock portion, in which central axes of the thread and the bottom coincides, to a 

bottom portion of the root thereof. 

[0027] 

Further, in the above-mentioned second range B, in a case where a cylindrical 

surface including the bottom portion of the root 15 is being considered, a cross-section 

perpendicular to the central axis 13 of the cylindrical surface has, as is shown in Fig. 5, an 

elliptical shape taking a line of intersection with the plane PN including the central axis 14 

and the central axis 13 as a long axis. A long radius axl of an ellipse E is equal to a 

distance b (Fig. 1B) from the central axis 13 to the bottom portion of root 15 on the plane 

PN. Further, a short radius ax2 is approximately equal to the above-mentioned distance a. 

The lengths of the long axis and a short axis of the ellipse E are, for example, 6.9 mm and 

6.5 mm, respectively. 

[0028] 

That is, in the second range B, the distance b (=axl) from the central axis 13 to the 

bottom portion of the root 15 on the plane PN including the central axis 14 of the thread 16 

and the central axis 13 of the root 15 is larger than a distance (=ax2) from the central axis 

13 to the bottom portion of the root 15 on a plane which is perpendicular to the plane PN 

and which includes the central axis 13. 

[0029] 

In Fig. IB which is a front view, a state where the female-side connector is viewed 

from a direction perpendicular to the plane PN (Fig. 1 A) including the central axis 13 and 

the central axis 14 is shown. In Fig. 1C which is a side view, a state where the female-

side connector is viewed from a direction parallel to the plane PN is shown. Therefore, 

in Fig. 1C, the central axis 13 and the central axis 14 appears to coincide with each other. 

[0030] 

As is shown in Fig. IB, lateral end portions of an upper end of the male screw 

portion 12 in the first range A are the roots 15a and 15b. Distances from the central axis 

14 to bottom portions of the roots 15a and 15b are similar distance to the distance a from 

the central axis 14 to the bottom portion of the root 15 in the side view of Fig. 1C. 
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[0031] 

In the female-side connector 10, among the base-end portion of the male screw 

portion 12 in the second range B, a portion 18 which intersects a surface including the 

central axes 13 and 14, and which is on a side where a supporting surface 17 of the base 

portion 19 supporting the female-side lock portion 41 and the central axis 13 of the root 15 

makes an acute angle, the thread 16 is combined to the supporting surface 17. By doing 

so, an intensity with respect to a stress applied to the portion 18 is increased. 

[0032] 

As is shown in Fig. 2, the male-side connector 20 is equipped with a cylindrical 

base portion 29 fixed to the end portion of the infusion tube 4, a cylindrical male-side lock 

portion 42 which is supported by the base portion 29, and which constitutes the lock 

mechanism 40, and a male-side coupling flow path 21 of a tapered tube, a base-end side of 

which is connected to an end portion of the infusion tube 4, and a leading-end side of 

which protrudes slightly from a leading-side end portion of the male-side lock portion 42. 

An outer surface of the tapered tube is a tapered surface (a conical outer surface) in which 

a diameter decreases towards the leading end. 

[0033] 

The male-side lock portion 42 is configured from a cylindrical transparent member, 

with a base-end side being supported by the base portion 29, and a leading-end side being 

opened. The supporting of the male-side lock portion 42 by the base portion 29 is 

performed so that the male-side lock portion 42 becomes freely rotatable at an outer 

periphery of the tapered surface (the conical outer surface) of the male-side coupling flow 

path 21. To an inner side of the male-side lock portion 42, a female screw portion 23 

which screws together with the male screw portion 12 of the female-side lock portion 41 is 

provided. The female screw portion 23 and the male screw portion 12 are configured by 

a double-threaded screw. 

[0034] 

The female-side connector 10 and the male-side connector 20 are configured such 

that, when the male screw portion 12 and the female screw portion 23 are screwed 

together with the tapered surfaces of the female-side coupling flow path 11 and the male-
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side coupling flow path 21 are mutually fitted together, the female-side coupling flow path 

11 and the male-side coupling flow path 21 are coupled, and also a thread 24 of the female 

screw portion 23 and the root 15 of the above-mentioned portion in which the distance x 

from the central axis 14 is larger slide and then press against each other, so that the 

coupling is locked by this pressing force. 

[0035] 

In such configuration, when connecting the infusion tube 3 and the infusion tube 4, 

the female-side connector 10 and the male-side connector 20 are pressed against each 

other while facing the tapered surface of the male-side coupling flow path 21 with respect 

to the tapered surface of the female-side coupling flow path 11, and are rotated in a 

direction in which a right screw relatively advances about an axis 50 of the connector 1, so 

as to screw the male screw portion 12 and the female screw portion 23 together. 

[0036] 

At this time, when the male screw portion 12 and the female screw portion 23 are 

being screwed together, fee thread 24 of the female screw portion 23 reaches the portion of 

fee root 15 in which fee distance x from fee central axis 14 to fee bottom portion of the 

root 15 of the male screw portion 12 is larger than a predetermined value. Then, the 

thread 24 of the female screw portion 23 and the root 15 of the male screw portion 12 slide 

and then press against each other via a comparatively large contact surface, and are 

combined. As a result, fee female-side coupling flow path 11 and the male-side coupling 

flow path 21 are coupled together, and also the female-side lock portion 41 and the male-

side lock portion 42 are coupled together and fixed. This completes the connection 

between fee infusion tube 3 and fee infusion tube 4. 

[0037] 

Fig. 3 is a view showing a principle of the coupling of fee female-side lock portion 

41 and the male-side lock portion 42, by comparing with the case of a conventional 

female-side lock portion and a male-side lock portion. Fig. 3 A shows a case of the 

present embodiment, and Fig. 3B shows a conventional case. 

[0038] 
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In the conventional case, as is shown in Fig. 3B, when a male screw portion 52 of a 

female-side lock portion 51 and a female screw portion 54 of a male-side lock portion 53 

are screwed together, a fastening force is generated by an end surface 55a of a base portion 

55 supporting the male screw portion 52 contacting an end surface 53a of the male-side 

lock portion 53. Therefore, the fastening force is weak, and there are cases where the 

male screw portion 52 or the female screw portion 54 rotates easily after fastening, and the 

lock is released. 

[0039] 

In contrast thereto, in the case of the present embodiment, as is shown in Fig. 3 A, 

when the male screw portion 12 of the female-side lock portion 41 and the female screw 

portion 23 of the male-side lock portion 42 are screwed together, the thread 24 of the 

female screw portion 23 and the bottom portion of a root 15c of the portion in which the 

above-mentioned distance x from the central axis 14 is larger slide and press against each 

other, so as to fix the female-side lock portion 41 and the male-side lock portion 42 with a 

favorable fastening force. 

[0040] 

In doing so, the fastening force is generated by die pressing of the thread 24 and 

the root 15c, via a pressing surface of an appropriate area, so that the fastening force is not 

degraded even in die case where the locking by the female-side lock portion 41 and the 

male-side lock portion 42 are performed repeatedly. 

[0041] 

As is explained above, according to the present embodiment, when the male screw 

portion 12 and the female screw portion 23 are screwed together, the locking of the male-

side lock portion 42 and the female-side lock portion 41 is performed by the thread 24 of 

the female screw portion 23 and the bottom portion of the root 15c of the portion in which 

the distance x from the central axis 14 of the male screw portion 12 is larger press against 

each other, so that the locking may be performed constantly with a favorable fastening 
force. 

[0042] 
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Fig. 4 shows a female-side connector according to another embodiment of the 

present invention. Fig. 4A is a front view, and Fig. 4B is a side view. As is shown in 

Fig. 4, a female-side connector 60 is equipped with a female-side coupling flow path 61 to 

which the male-side coupling flow path 21 of the male-side connector 20 shown in Fig. 2 

is coupled, and a male screw portion 62 to which the female screw portion 23 of the male-

side lock portion 42 provided in the male-side connector 20 is screwed. The male screw 

portion 62 constitutes the female-side lock portion. 

[0043] 

To an inner surface of a leading-end side of the female-side coupling flow path 61, 

a tapered surface corresponding to the tapered surface of the male-side coupling flow path 

21 is provided. The female-side connector 60 is provided, to an end portion of an 

infusion tube 63, and is used for connecting the infusion tube 63. 

[0044] 

The male screw portion 62 is configured from a double-threaded screw of a 

trapezoidal thread. Therefore, the male screw portion 62 has two roots 64a and 64b as a 

root 64, and has two threads 65a and 65b as a thread 65. Central axes of the threads 65a 

and 65b coincide, and this central axis is a central axis 67 of the thread 65. A central axis 

66 of the root 64a intersects with the central axis 67 of the thread 65 at a predetermined 

angle. A central axis of the root 64b coincides with the central axis 67 of the thread 65. 

[0045] 

In the case where the female-side connector is viewed from the side surface side, 

such as in Fig. 4B, the central axis 66 of the root 64a and the central axis 67 of the thread 

65 coincide. Further, on a plane including the central axis 67 and which is perpendicular 

to the plane including the central axis 66 and the central axis 67, distances from the central 

axis 67 to each of the bottom portions of the roots 64a and 64b are approximately identical. 

This distance is denoted as a distance a. 
[0046] 

A distance x (Fig. 4A) on the plane including the central axis 66 and the central 

axis 67 from the central axis 67 to the bottom portion of the root 64a is larger than the 

above-mentioned distance a. 
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[0047] 

Further, in the case where a tubular surface including the bottom portion of the root 

64a is being considered, a cross-section in the direction perpendicular to the central axis 66 

of the tubular surface has an elliptical shape taking a line of intersection with the plane 

including the central axis 66 and the central axis 67 as a long axis. That is, a long radius 

of the elliptical shape is a distance b (Fig. 4A) from the central axis 66 to the bottom 

portion of the root 64a on the surface including the central axis 66 and the central axis 67. 

[0048] 

As is shown in Fig. 4A, in the case where the female-side connector is viewed 

from the front surface side, the distance to the bottom portion of the root 64b from the 

central axis 67 is a distance similar to the distance a from the central axis 67 to the bottom 

portion of the root 64b, in the case where the same is viewed from the side surface side in 

Fig. 4B. That is, the male screw portion 62 has, with respect to the root 64b, a shape of a 

regular male screw in which the central axis 67 of the thread 65 and the central axis of the 

root 64b coincide. The central axis of the female-side coupling flow path 61 coincides 

with the central axis 67. 

[0049] 

In this configuration, connecting of the infusion tube 63 and the infusion tube 4 

(Fig. 2), and the locking of the connection may be performed similarly to those in the case 

of the above-mentioned female-side connector 10. Also, from the reasons similar to hose 

of the case of the female-side connector 10, coupling of the female-side connector 60 and 

the male-side connector 20 may be reliably locked, from constantly favorable fastening 

force. 

[0050] 

The portion in which the distance x from the central axis 67 to the bottom portion 

of the root 64a is larger exists, as is shown in Fig. 4, in two places in the vicinity of a 

starting portion and a terminating portion of the root 64a, so that these two portions 

contribute to generation of the favorable fastening force. 

[0051] 
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The present invention is not limited to the above-mentioned embodiments, and 

may be arbitrarily modified and implemented. For example, in the above-mentioned 

embodiments, those configured from the double-threaded screw are used as the female 

screw portion 23 and the male screw portion 12. However, it is not limited thereto, and 

those configured from other shapes, for example from a single-threaded screw may be 

used 

[0052] 

Further, in the above-mentioned embodiments, no reference was made with respect 

to material of each portion. However, the fastening force between the female screw 

portion 23 and the male screw portion 12 or 62 is generated by performing pressing 

between the thread 24 of the above-mentioned female screw portion 23 and the root 15c or 

64a of the male screw portion 12 or 62, so that the favorable fastening force may be 

generated easily even when the female screw portion 23 and the male screw portion 12 or 

62 are made of a comparatively rigid material. 

[0053] 

Therefore, the female screw portion 23 and the male screw portion 12 or 62 may 

be configured from a comparatively rigid material, for example from a polycarbonate. In 

this case, even in the case where the locking of the male-side connector 20 and the female-

side connector 10 or 60 is repeated, the fastening force does not deteriorate. Therefore, 

coupling of the female-side connector 10 or 60 and the male-side connector 20 may be 

locked constantly with the favorable fastening force. 

[0054] 

In the case where the male screw portion 12 or 62 is configured from a 

comparatively soft polypropylene, and the female screw portion 23 is configured from a 

comparatively rigid polycarbonate, the deterioration of the fastening force is slightly 

accelerated. 

[Industrial Applicability] 

[0055] 

The female-side connector provided to the infusion tube is used for reliably 

connecting two infusion tubes, by connecting the male-side connector of another infusion 
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pipe thereto, and by operating the lock mechanism. At this time, the female-side 

connector may be used as the one suitable for connecting the infusion tubes of a medical 

solution and the like, while maintaining the function of the lock mechanism favorably 

without deteriorating the same. 

[Reference Signs List] 

[0056] 

1... connector, 3,4,63... infusion tube, 10,60... female-side connector, 11,61... female-

side coupling flow path, 12,62... male screw portion, 13,14,66,67... central axis, 15, 

15a, 15b, 15c, 64,64a, 64b... root, 16,24,65,65a, 65b... thread, 19... base portion, 20... 

male side connector, 21... male side coupling flow path, 23... female screw portion, 41... 

female-side lock portion, 42... male-side lock portion, E... ellipse, PN.. .plane 
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[Document Name] Claims 

[Claim 1] 

A female-side connector of a connector connecting a first infusion tube and a 

second infusion tube, wherein: 

a male-side connector of the connector comprises a male-side coupling flow path 

which is connected at a base end side thereof to the first infusion tube, and which includes 

at a leading end side thereof a conical outer surface in which a diameter gradually 

decreases toward the leading end, and a male-side lock portion which is cylindrical and is 

held rotalably to an outer periphery of the conical outer surface, and which includes a 

female screw at an inner periphery surface; 

the female-side connector comprises a female-side coupling flow path which is 

connected at a base end side thereof with the second infusion tube, and which includes at a 

leading-end side with a conical inner surface corresponding to the conical outer surface, 

and a female-side lock portion which includes a male screw corresponding to the female 

screw, and 

a central axis of a thread and a central axis of a root of the male screw intersect at a 

predetermined angle. 

[Claim 2] 

The female-side connector according to Claim 1, 

wherein a distance from the central axis of the root to a bottom portion of the root 

on a plane including the central axis of the thread and the central axis of the root of the 

male screw is larger than a distance from the central axis of the root to the bottom portion 

of the root on a plane which is perpendicular to the plane and which includes the central 

axis of the root 

[Claim 3] 

The female-side connector according to Claim 1, 

wherein a cross-section perpendicular to the central axis of the root of a tubular 

surface including the bottom portion of the root of the male screw has a elliptical shape 
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having a line of intersection between a plane including the central axis of the thread and 

the central axis of the root of the male screw as a long axis. 

[Claim 4] 

The female-side connector according to Claim 1, 

wherein, in a predetermined range from a leading end of the male screw, the male 

screw has a normal shape in which the central axis of the thread and the central axis of the 

root of the male screw coincide. 

[Claim 5] 

The female-side connector according to Claim 1, 

wherein the female-side connector includes a base portion having a supporting 

surface which supports the base end of the female-side lock portion, and 

the thread of the male screw is coupled to the supporting surface at a portion of a 

base end portion of the male screw, which is a portion intersecting with a plane including 

the central axis of the root and the central axis of the thread, and a portion of a side where 

the supporting surface and the central axis of the root makes an acute angle. 

[Claim 6] 

The female-side connector according to Claim 1, 

wherein the female screw and the male screw are double-threaded screw. 

[Claim 7] 

The female-side connector according to Claim I, 

wherein the central axis of the root intersecting with the central axis of the thread 

of the male screw is a central axis of one of the root of two roots of the male screw, and a 

central axis of the other root coincides with the central axis of the thread of the male screw. 


